Estimating long term sea level trends In East Antarctica
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Cape Deniseon—

Cape Denison: Historic and modern sea level obsertvans

The Australasian Antarctic Expedition (AAE), led by Sir Dppais Mawson, explored part of the | |swro or cosarrr smoums e Quarreas
East Antarctic coast between 1911 and 1914. The AAE spentviter of 1912 and 1913 in a | (o @ewwbiw awimers smenmon &
station built in Commonwealth Bay, Cape Denison. During fheriod a series of routine scientific (a) g
and meteorological observations were undertaken, inofuthe deployment of a mechanical floatf |
(Halligar type’ tide gaugt. The gaug« was installec on fast ice in Boal Harbou, Commonwealt
Bay and observed 98 days of sea level between June 3rd anen8eptoth, 1912. The sea level
was tied to a benchmark on the rock, which is still presentlacdted near Mawson's original huts
(cf. Figure 1). The original tide gaugt charts have beer founc in the Mitchell Library, Sydney | St mEsNS— A\
Australia. T e B

As part of a collaboration between French and Australiamgawo bottom pressure gaugey | = ./ I

Tl Cape Denison
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have been installed in Boat Harbour (a few tens of meters ftloenhistorical gauge location) | |~ e I r
during the French NIVMER-08A expedition in January 2008s{li¢ etal., 2008). The pressure | | 5 G ) S SN H
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gauge have beer tied to the original tide gaugt benchmar througt the use of a GPS buoy B - | *~ Wﬁgf,fﬁ f’?ﬁf@/
technique (Watson &l., 2008) and traditional precise leveling. | ( B e
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i (a) | | ] Figure 1: (a) Location map of the historic tide gauge and bench mark at Boa

Harbour . (b) The engineer Robert Bage in front of the gauge. (c) The

Installation schem: of tide gauge on the ice.
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Progress to date at Cape Deniso

The mair objective of this experimer Is to assis In
filling a striking information void by computing the sea v
trend relative to the land over the period 1912-2008. The 2
pressur gauge will be deployer for a total of 2-3 year: In
order to compute a modern day estimate of mean sea level,
and begin to understand the interannual variability at this
locatior. The GPS buoy date will be usec to calibrate anc
define the datum connection to both pressure gaugks (
Figure 2), anc will be repeate on the recoven of the gauge.
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Figure 2: (a) High frequency sea level spectra from the GPS bsbgwing the 6min seiche. (b) Time series from the The preliminary results from the first GPS buoy deployment
pressure gauge (red) GPS buoy (blue) and tidal prediction from CATS mn@teeiman et al., 2002). (c) Photo of the GPS show a clear seiche signal with a period of ~6 minutes and

buoy at boat harbour. _ _ , _
amplitude¢ of ~1cm. This seich¢was alsc observe al the time

, . . . . of the AAE observations, and discussed in the historical
Dumont d’Urville : Historic and modern sea level olservations analysis of the records made by Doodson (Doodson, 1939)

y _ Carefu analyse of the original se¢ level data the leveling
In 1947 the EPF (French Polar Expedition), lead by P.E. Vici@as created and charged to connections and the modern pressure gauge data will allow

organize scientific expeditions in both Arctic (Greenlarahd Antarctica (Terre Adelie land). 4. computatiol of a trenc estimat ovel almos a 10C yea
During 3 years (195(-1952) EPF made¢ se:¢ level measuremen al Por-Martin anc Dumon oeriod - the longest such record in Antarctica.

d'Urville station (Terre Adelie). Many of these early maa&snents were found in the archive of the
Frencl Hydrographic Service (SHOM). Set level date was alsc observe al Dumon d'Urville
during the International Geophysical Year of 1957. ThennElhescientists and gouvernement
showed a loss of interest over about 30 years with respedtacstudy of tides and sea level
variability in the polal region: (cf. Testu et al. 200%). This was overcom in the early 199('s, mos
probably due to the catalyst of being involved In future Bi#dealtimetry programs. In 1997 a
permanent GLOSS station was installed at Dumont d'Urwillehe frame of the French ROSAME
networl (cf. http://www.legos.obs-mip.fr/en/observations/rosam

Progress to date at Dumond’Urville :

A preliminary estimat: of se¢ level rise relative to the
land, computed from all available monthly means at Dumont
d'Urville (expect dubious data from 1987) is +1.8 mm/yr (cf.
Figure 3). This resul Is preliminary anc a thoroug!l checl of
all observations, datum connections and assessment of of
Inter-annual variability and other error contributionssid|
require.
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Figure 3: Monthly sea level at Dumont d’Urville from 1950 until 2006. Thed line indicates the linear trend estimate. the tide gaug deploymer as well as Ro_ge Handswort
from AAD for the design and construction of the pressure

gauge and training of Mawson's Hut Foundation
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